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J10KAJ1H3AIIHH EOPPEJ1HH B OPrAHH3ME KJ1EIUA 
IXODES PERSULCATUS HA PA3HHX CTAflHHX PA3BHTHH 

© K). C. BaJiamoB, JI. A. TpHropbeBa, fl*. X. OjiHBep 

Borrelia burgdorferi s. lato oGHapyaceHti b tcmhom none, b $a30B0M h aHompaJib- 
hom KompacTax y 87.4 % HMaro h 100 % hhm<J) h jih^hhok /. persulcatus, co6paHHbix 
b JleHHHrpancKon, HoBroponcKon h IIckobckoh o6ji. Cpenn 6oppeJiHH pa3JiHqai0TCH 
4 Mop(J)OJiorHqecKHx mna, npHcyTCTByiomne Ha Bcex CTanHHx pa3BHTHH KJiemeii. 
JIoKajiH3anHH B036ynHTejin b KJiemax BbiHBJieHa Ha MaTepnane, cepeSpeHHOM no JleBa- 
OTth. y rononHbix ocoSeii ocHOBHan Macca B036ynHTejiH cocpenoToqeHa Ha anHKanb- 
hoh noBepxHocTH anHTejiHH cpenHeii khiiikh. y 3HaqHTenbHOH qaerH roJionHbix I. per - 
sulcatus OTMeqeHa reHepaJiH30BaHHan HH^eKunn. IlHTaHHe CTHMyjiupyeT MHrpaiiHio 
B036ynHTejin no MeacKjieToqHbiM npocTpaHCTBaM b 6a3aJibHbie MeMSpaHbi h b kjictkh 
opraHOB h BeneT k KOMnjiHcJjHKaijHH B036ynHTejiH b opraHH3Me nepeHocqHKa. 


HKconoBbie KJiemH (Ixodidae) rpynnbi Ixodes ricinus-persulcatus cnyacaT nepe- 
HocqHKaMH h pe3epByapaMH B036ynHTejieH 6oppeJiH030B. Eoppejinn npencraBJinioT 
rpynny MHKpoopraHH3MOB H3 OTpnna cnHpoxeT (Spirochetales), uinpoKO pacnpocrpa- 
HeHbi b rpaHHnax BHnoBbix apeanoB Kjiemen-nepeHocqHKOB b necHOM nonce EBpa3HH h 
CeBepHoii AMepHKH. Bo36ynHTejib unpKyjiHpyeT b npnpone Me^ny KjiemaMH h 
MHorHMH BH^aMH Ha3eMHbix no3BOHoqHbix, BKjnoqan qeJiOBeica. Ilepenaqa 6oppeJiHH 
ocymecTBJineTcn TpaHCMHccHBHbiM nyieM b nepHon nuTaHHn KJiemeii. 

BnepBbie B 036 ynHTeJib stoh rpynnbi 6 biJi BbineneH h onncaH b CIlIA b 1984 r., h 
Torna ace 6 biJia yciaHOBJieHa ero CBH3b c innpoKo pacnpocipaHeHHbiM 3a6oneBaHHeM - 
6oJie3Hbio JlaiiMa. HecKOJibKo no 3 Hce 6 oppeJiHH 6 biJiH H30JiHpoBaHbi H3 KJiemeii I. ricinvs 
b CTpaHax 3ananHOH h IleHTpaJibHOH EBponw (Burgdorfer, 1992; Gem, 1994). Ha Tep- 
Phtophh Pocchh B 036 ynHTejib JIaiiM-6oppeJiH03a 6 biJi oSHapy^ceH b KJiemax I. ricinus, 
I. persulcatus, HecKOJibKHx BHnax mcjikhx MJieKonHTaioinHx h y nioneH c KjiHHHqe- 
ckhmh npoHBJieHHHMH HH<J)eKijHH (KopeH 6 epr, 1993). B CeBepHoii AMepHKe MecTHbie 
uiTaMMbi SoppeJiHH othocht k reHOBHny Borrelia burgdorferi s. str., a b EBpone h Poc¬ 
chh KpoMe 3Toro BHna 6 biJin TaK^ce BbmeneHbi B. garinii h B. afzelii (Baranton e. a., 
1992; KopeHSepr, 1993; Gern, 1994, Humair e. a., 1995; Tuomi e. a., 1995). BaacHo OTMe- 
THTb, qTo Tpn yKa3aHHbix burq He TOJibKo MoryT nepenaBaibcn oahhmh h tcmh ace 
BHnaMH Kjiemeii, ho h BCTpeqaioTcn cobmcctho Ha orpaHHqeHHbix TeppHTopHnx (Kpio- 
qeqHHKOB h r p., 1993; MocKBHTHHa h np., 19956) h naace b ootoh oco6h I. ricinus 
(Pichon e. a., 1996). K co^aJieHHio, b 6 ojibiiiHHCTBe pa 6 oi ToqHan BHnoBan nnarHocTHKa 
B 036 ynHTejin H3-3a MeTonnqecKHx Tpy^HocTen He npoBonnnacb. B 6 oJibiiiHHCTBe 
HccnenoBaHHH rim EBponw h Pocchh npodo KOHCTarapyeTcn npHHanJieacHocTb B036y- 
nHTeJin k rpynne B. burgdorferi s. lato, xoth b KJiemax name o 6 HapyjKHBaiOT B. afzelii h 
B. garinii. B HaeronmeH ciaTbe mw TaKace orpaHHqHBaeMcn KOHCTaTauneH npHHanJie^c- 
hocth B 036 ynHTejiH H 3 KJiemeii I. persulcatus k rpynne B. burgdorferi s. lato. 


1 Ilapa3HTOJiorH5i, N° 2, 1997 r. 
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TpaHCMHccHBHbiH nyib nepeua*iH 6oppejiHH no 3 BOHoqHMM TpeSyeT npoHHKHOBe- 
hhh B036y,aHTejiH b cnioHy nHiaiomerocn Kjiema. K coxcaneHHio, MaTepnaJibi o noKajiH- 
3au,HH SoppejiHH b KJiemax orpaHH^HBaioTCH b ochobhom HccneuoBaHHeM Ma3KOB H3 
OTnpenapoBaHHbix opraHOB h He pacKpbiBaioT uHHaMHKH hx HaKonneHHH h uHeceMHHa- 
uhh b nepeHOC^HKax. IIouo6Hbie paSoTbi BbinojiHeHbi b ochobhom Ha oTueubHbix 
CTa^HHx pa3BHTHH I. scapularis h I. ricinus. IIpn stom 6mjih oSHapy^eHbi onpeueneH- 
Hbie pa3JIHqHH B nOBe^eHHH B036yUHTeJIH B 3THX BHUaX. OcHOBHbIM MeCTOM JIOKaJIH- 
3au,HH SoppejiHH cJiy)KHT cpe^HHH KHimca Kjiema, H3 kotopoh ohh MoryT npn onpeue- 
jieHHbix ycJiOBHHx npoHHKaTb b cjnoHHbie xcejie3bi, HHqHHKH h upyrne BHyTpeHHue 
opraHbi (Gern e. a., 1990; Spielman, 1992; Piesman, 1995). C I. persulcatus nouo6Hbie 
HCCJie^OBaHHH cnemiaJibHO He npoBOUHJincb, ho hmciotch uaHHbie o SojibineM pac- 
npocTpaHeHHH y 3Toro BHua reHepaJiH30BaHH0H 4>opMbi hh^ckijhh h npHcyTCTBHH 6op- 
pejiHH b cjiioHHbix xcejie3ax c caMoro Havana nHTaHHH Kjiemen (MocKBHTHHa h .up., 
1995a; MocKBHTHHa h up-, 19956). 

K coxcaJieHHio, aHanH3 noKaJiH3auHH 6oppenHH b opraHH3Me Kuemen no pe3yjib- 
TaTaM MHKpOCKOnnpOBaHHH Ma3KOB HeUOCTaTOqHO TO*ieH, He BbIHBJIHeT HX HCTHHHOrO 
HaXOXCUeHHH BHyTpH KJieTOK HJ1H Ha HX nOBepXHOCTHX H He n 03 B 0 UHeT npOCJieUHTb 
HHpKyuHHHK) B036yuHTeun Ha npoTHXceHHH >KH3HeHHoro uHKua nepeHOC^HKa. Hccue- 
UOBaHHe uoKauH3auHH 6oppenHH b Kueiuax c ncno ju>30b aHHeM tcxhhkh cepe6peHHH 
HBuneTCH ueubio HacronmeH pa6oTbi. 


MATEPHAJIH H METOUH 

MaTepnauoM rim Hauinx HCCJieuoBaHHH nocnyxcHjiH npeHMarHHaubHbie CTaunn h 
B 3pocubie KuemH I . persulcatus, co6paHHbie Ha 4>uar c pacTHTeubHocTH b JleHHHrpau- 
ckoh, HoBropoucKOH h IIckobckoh o6u. b 1994-1996 rr. Bcero nccueuoBaHO 363 B3poc- 
ubix Kueiua (202 caMKH h 161 caMeu), 27 jih^hhok h 52 hhm^m H3 npnpouHbix nonynn- 
uhh (cm. Ta6flHuy), a TaK)Ke 50 caMOK, 62 caMija, 130 juhihhok h 30 hhm(J), nouyqeHHbix 
B Ua6opaTOpHH OT HH^HIJHpOBaHHblX caMOK H3 npHpOU*>I. KyCO^KH KHine^HHKa, CUIOH- 
Hbix xceue3, MaubnnrHeBbix cocyuoB h hh^khkob ot Kjiemen, BCKpbiTbix b BaHHOwax 
c 4)oc4)aTHbiM 6y$epoM (pH 7.2), HccueuoBaun b tcmhom none, $a30BOM h aHompaub- 
hom KOHTpacTax npn yBeunqeHHH x 600. H 3 uothhok h hhm^) ueuaun uaBJieHHbie 
npenapara. Maiepnau, b kotopom o6HapyxcHBauH 6oppeuHH, Hcnoub30BauH uJia npn- 
rOTOBJieHHH M33KOB C nOCJieuyiOIUeH OKpaCKOH no MOUH4)HUHpOBaHHOMy MeTOUy 
THM3a, mo no3BOUHUo HaM cpaBHHTb 3(])<})eKTHBHOCTb 3 thx UByx MeTouoB b o6Hapy>Ke- 
hhh B036yuHTeun. OnpeueueHHe uoKauH3auHH 6oppeuHH b Kueiuax ocHOBbmauH Ha 
MeTouHKe cepe6peHHH no JleBauHTH. Hjih 3Toro HH^HUHpoBaHHbie opraHbi Kjiemen 
(J)HKCHpOBaJIH B 10 %-HOM (JjOpMaJIHHe H 06 pa 6 aTbIBaUH 2%-HbIM a 30 THOKHCJIbIM cepe6- 
poM c nocueuyioiuHM BOCCTaHOBueHHeM nHporauuoBOH khcjiotoh. flauee opraHbi 
Kueiuen 3 auHBauH b napa^HH h H3roTaBUHBauH H3 hhx cpe3bi tojiiuhhoh 5 mkm. Cpe3bi 
3aKuioqauH b KaHaucKHH 6aub3aM h npocMaipHBauH npn yBeuH^eHHHx x 1200 h 
X 1500 B MaCJIHHOH HMMepCHH. 

PE3YJIBTATH HCCJIEUOBAHHH 

Ilpn hcc JieuoBaH hh MaTennaua b TeMHOM none h b aHompaubHOM KOHTpacie mm 
o6HapyxcHUH doppeunn y 87.4 % B3pocubix Kjiemen: y 191 caMKH (94.6 %), 129 caMijOB 
(80.1 %), a TaK>Ke y 100 % jih^ihhok h hhm^) H3 npnpoubi (cm. Ta6uHuy). HHTepecHO, ^to 
y Bcex ronouHbix uh^hhok (8 oco6en) h hhm(J) (5 oco6eH), co6paHHbix b 1996 r. c Meu- 
khx no3BOHoqHbix, o6HapyxceHbi 6oppeuHH. HaH6oubman ecTecTBeHHan HH^HunpoBaH- 
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3apa)KeHH0CTb TaexcHoro Kjiema {Ixodes persulcatus) 6oppejiHHMH 
no cSopaM b JleHHHrpaflCKOH, HoEropoflCKOH h IIckobckoh oSjiacTnx 

(1994-1996 rr.) 

Infestation of taiga tick {Ixodes persulcatus) with borreliae in Leningrad, 
Novgorod and Pscov region (1994-1996 years) 



CTanHH 

1994 r. 

1995 r. 

1996 r. 

B cpeflHeM 

3a tph 
roaa 

KoJIH^eCTBO 

JIh^khkh 

— 

7 

20 

27 

HccjiejiOBaH- 

HHM<})bI 

8 

3 

41 

52 

Hbix Kjiemen, 

CaMKH 

92 

61 

49 

202 

3K3. 

CaMijbi 

87 

44 

30 

161 


CyMMa 

187 

115 

140 

442 

H3 HHX 

JIh^hhkh 

- 

7 

20 

27 

3apaxceHO, 

HHM^Jbl 

8 

3 

41 

52 

3K3. 

CaMKH 

81 

61 

49 

191 


CaMijbi 

57 

42 

30 

129 


CyMMa 

146 

113 

140 

399 

H3 HHX 

JIhtohkh 

- 

100 

100 

100 

3apaxceHO, % 

HHMtJjbl 

100 

100 

100 

100 


CaMKH 

89.1 

100 

100 

94.6 


CaMijbi 

62.7 

95.5 

100 

80.1 


CyMMa 

80.4 

98.3 

100 

89.8 


hoctb SoppejiHHMH oTMe^eHa y Kjiemen H3 c6opob b UyaoBCKOM p-He Honropofl- 
ckoh o6ji. (98.6 % cpeflH caMOK n 92.5 % cpejm caMijOB). B Ma3Kax H3 opraHOB Tex ace 
oco6en Kjiemen npn oKpaniHBaHHH no THM3a 6oppejiHH o6HapyxcHJin JiHiiib b 53.7 % 
npenapaTax, qio fleMOHCTpnpyeT MeHbinyio Ha^e^HOCTb 3Toro MeToaa. 

OSHapyxceHHbie b Kjiemax MHKpoopraHH3Mbi no $opMe h pa3MepaM mojkho 
ycnoBHO pa3,qejiHTb Ha HecKOJibKO Mop^ojiormecKHx ranoB (cm. pncyHOK, i; cm. bkji.). 
Bee 3th cjjopMbi 6oppenHH BCTpe^aiOTcn y roJioflHbix, nnTaiomHxcn h HanHTaBiiiHxcH 
ocoGeii. 

I ran - KpynHbie $opMbi (8-27.5 X 0.6-0.8 mkm) c 1 hjih 2 H3rH6aMH, yTOJimeH- 
Hbie, BbirjiHflHT pa36yxniHMH Ha npenapaTax b aHonTpaJibHOM KOHTpacTe. BoppeJiHH 
3Toro rana npeofijianaioT Han ocTaJibHbiMH $opMaMH b HaqaJie ce30Ha aKTHBHOCTH 
(KOHen anpejin) h y CHJibHo HCTomeHHbix ocoSen b KOHije ce30Ha (Komje hiohh). Ha npo- 
THxceHHH ocTaJibHon (SojibineH) qacTH nepnona aKTHBHOCTH ohh HeMHOimHCJieHHbi. 

II THn - flJIHHHbie (4.5-7 X 0.2-0.4 MKM), HBTeBHUHbie MHKpOOpraHH3MbI, H3or- 
HyTbie HeperyjinpHO b 5-7 MecTax. Y sthx $opM qacTO HaSnionaiOTCH nonepe*iHbie 
fleneHHH. Ilpn stom o6e paBHbie hjih HepaBHbie ( 2 / 3 + V 3 nJiHHbi) qaera 6oppeJiHH pacno- 
jiaraioTCH npyr k npyry non yrnoM b 60-120°, (JjopMHpyn b MecTe H3rn6a 30Hy neJieHHH. 

III ran - KopoTKHe (2.2-4.3 x 0.2-0.4 mkm), naJioqKOBHflHbie hjih cJia6o H3orHyTbie 
$opMbi, cootb eTCTBylomne qacTHM nejiHmHxcn ocoSen, a TaKxce tohkhc, 5-7-KpaTHo 
H3orHyTbie (4.3-5.0 x 0.2 mkm). BoppeJiHH II h III THnoB MHororacjieHHbi b TeqeHHe 
Bcero nepnona aKTHBHOCTH Kjiema. Ohh npaKTHqecKH oTcy TCTBy iot TOJibKo b HcromeH- 
Hbix oco 6 hx nepen hx rnGejibio, ^to CBHneTejibCTByeT 06 ecrecTBeHHOH neBacraijHH 


l 
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B036yjjHTejiH. y noaoGHbix Kjiemefl mli TaKxce OTMeqaJiH noHBJieHHe MHoxcecTBa 
KOKKOB. 

IV ran - MHKpoopraHH3MM cnnpaJibHOH (fcopMbi, c 5-7 H 3 rn 6 aMH, 4.3-4.9 X 
x 0.3-0.5 mkm. B Kjiemax ohh BCTpeqaiOTCH cpaBHHTejibHo peaKo h TOJibKo b cepejjHHe 
ce30Ha aKTHBHOcra HMaro. 

Kohiim Tena SoppeJiHH Bcex qeTbipex ranoB He3HaqHTejibH0 H3orHyTbi (Ha 80-90°) 
ot npoflOJibHOH och. Y HeKOTopbix ocoSefl ohh yTOJimeHbi h oKpyrjibi. 

CneflyeT OTMeTHTb, qTO Ha nporaxceHHH nepnojia aKTHBHOcra B3pocjibix Kjiemefl 
I. persulcatus (c Komja anpenn no HioHb) y roJioaHbix oco6en mm Ha6jnojjaJiH SoppejiHH 
Bcex yKa3aHHMx $opM, a TaKxce oSHapyxcHBajin hx Ha Bcex CTaaHHx uHKjia pa3BHran, 
B TOM qHCJie H B KJiemaX, KyjIbTHBHpyeMMX B SKCnepHMeHTaJlbHMX yCJIOBHHX. fleJieHHe 
MHKpOOpraHH3MOB He npepbIBaeTCH B nepHOflbl nOflrOTOBKH K JIHqHHOqHbIM H HHM- 
(jjaJibHMM jiHHbKaM, qTO Ha6jnoflaJiocb Ha JiaSopaTopHOH KyjibType npH 6e3jmanay3HOM 
pa3BHTHH. C HaqaJiOM nHTaHHH jih^hhok, hhm4) h caMOK I. persulcatus pa3BHTHe H 
pa3MHOxceHHe SoppejiHH b hhx npoaojmaeTCH h, no-BHjiHMOMy, craMyjiHpyeTcn 
nocTynjieHHeM nuiyH b KHineqHHK. 

JloicaJiH3aijH h SoppeJiHH b Kjiemax b onpeaejieHHOH CTeneHH 3aBHCHT ot hx 
$H3HOJiorHqecKoro coctohhhh. 3th pa3JinqHH He bmhbjihiotch npn HCCJiejiOBaHHH 
Ma3KOB H3 nejibix opraHOB. Ha BHTaJibHbix npenapaTax H3 KHineqHHKa Kjiemen b tcm- 
hom none h Ha <})HKCHpoBaHHbix nocne oKpacKH no THM3a noeroHHHo BCTpeqaiOTCH 
MHKpoopraHH3MM II—IV THnoB, ho hx JioicajiH3aijHK) b KjieTKax hjih noJiocTH yKa3aH- 
Hbie MeTOflHKH He bmhbjihiot. 3Ty 3ajjaqy yjjajiocb pa3peuiHTb TOJibKo npn HCCJiejiOBa- 
hhh npenapaTOB H3 cepeSpeHHbix opraHOB Kjiemen. B. burgdorferi H3MeHHeT jioKajiH- 
3aHHio b opraHH3Me xo3HHHa. y ronoflHbix ocoSefl ochobhmm MecTOM cocpejiOToqeHHH 
B036yflHTejin HBJineTCH annKaJibHan noBepxHOCTb KHineqHoro anHTejiHH (2). Mnicpo- 
opraHH3MM pacnpejiejieHbi Ha noBepxHOcra KHineqHbix kjictok HepaBHOMepHo. *Iame 
nopaxcaeTCH ueHTpaJibHMH oTjjeJi cpejjHeH khuikh h TOJibKo OTaejibHbie yqacTKH juraep- 
raKyjioB. Jlnnib b ojihom H3 HCCJiejjOBaHHbix Kjiemen mm Ha6jnoaaJiH TOTaJibHoe nopa- 
xceHHe Been noBepxHOcra KHineqHHKa (3). *Iepe3 12-24 q nocne HaqaJia KpoBOCocaHHH h 
nocTynjieHHH nepBbix nopijHH kpobh b nonocTb KHineqHHKa HaqHHaeTCH nepexofl 
SoppejiHH c noBepxHOCTH kjictok b oSnacTb 6a3aJibHOH MeMSpaHM KHineqHHKa. Eop- 
pejiHH MHrpnpyioT no MHoroqHCJieHHMM MexcKjieToqHMM npocTpaHCTBaM h HaKanjiH- 
BaioTCH b oSjiacra TaK H83MBaeMoro JiaSnpHHTa, npnjieraiomero k 6a3aJibHOH MeMSpaHe. 
3tot npoijecc eraHOBHTCH hhtchchbhmm qepe3 2.5 cyT nocne HaqaJia nHTaHHH (4, 5). 
K Konijy nHTaHHH, t. e. Ha 5-7-e cyTKH, B036yjiHTejiH npaKraqecKH Hcqe3aiOT c ann- 
KaJibHOH noBepxHOcra KHineqHMx kjictok. Jlnuib H3pejiKa Ha Hen BCTpeqaioTCH ojiHHoq- 
Hbie MHKpOOpraHH3MbI. OflHOBpeMeHHO B03paCTaeT qHCJieHHOCTb 6oppeJIHH b o6jiacra 
6a3aJibHOH MeM6paHM (6). 

IIpojioJixceHHeM MHrpauHH SoppeJiHH y nHTaiomHxcH Kjiemen c annKajibHbix 
noBepxHocTen kjictok k 6a3aJibHOH MeMSpaHe, no-BHjjHMOMy, cJiejiyeT cqHTaTb jihc- 
ceMHHanHio B036yjiHTejiH b Apyrne BHyTpeHHHe opraHM. 3TOMy noJiOHceHHio He npora- 
BopeqHT HBJieHHe reHepaJiH30BaHH0H hh^ckhhh y 3HaqHTejibHOH qacra roJiojiHbix 
I. persulcatus. Y 91.6 % H3 HCCJieaoBaHHbix caMOK h y 62.1 % caMijOB 6oppeJiHH 6mjih 
o6HapyxceHM b cjhohhmx xcejie3ax, y 62.8% caMOK - b MaJibnnrHeBbix cocyaax. 
B cjhohhmx xcejie3ax roJiojjHbix caMOK 6oJibuiHHCTBO GoppejiHH pacnoJiaraeTcn Ha nepn- 
(JjepHH aJibBeoJi, b 30He o6ojioqKH, Torjia KaK y nHTaiomHxcH oco6en yme qepe3 2.5 cyT 
nocjie HaqaJia KpoBOCocaHHH ejiHHHqHbie MHKpoopraHH3MM noHBJinioTCH b ceKpera- 
pyioiimx KjieTKax (7). IIo H3yqeHHio MaTepnaJia H3 npnpojiHbix nonyjiHijHH cJiejiyeT 
OTMerara, qTO b ajibBeoJiax, cojiepxcamHx SoppeJiHH, naTOMop^oJiornqecKHe H3MeHe- 
HHH He Ha6jIIOJiaK)TCH. 

B nojiOBOH CHCTeMe roJiojiHbix caMOK SoppejiHH oftHapyxcHBajiH b coejiHHHTejibHO- 
TKaHHMx o6ojioqKax nnqHHKa (3), b cjiohx noji KyraKyjinpHOH bmcthjikoh h b 6a3aJib- 
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hoh MeMSpaHe bliboahlix nyTen (5). IIo n xcejiToqHyio oSojioqKy hhu (5) ohh nonaaaiOT, 
BepoHTHo, Ha Tex CTajurax ooreHe3a, Koraa npoHcxo^HT BcacbreaHHe H3 reMOJiHM<J)bi 
3K3oreHHbix npeflmecTBeHHHKOB xcejrnca. 

Ecjih pacnpefleJieHHe h MHrpauHH SoppejiHH b TKaHHx cjnoHHbix xcejie3, nnmeBapH- 
TejibHOH h nonoBOH CHdeM MeHHioTCH b cbh3h c riHTaHHeM Kjiema, to b npe<J)epeHijHH 
B 036 yflHTeJIH K TKaHHM MaJibnHrHeBbix COCyflOB H peKTaJIbHOrO ny 3 bipn TaKOH 3aKO- 
HOMepHocTH He Ha 6 jno,uaeTCH. He3aBHCHMo ot CTeneHH HanojiHeHHH hx nonocreH 
KpHCTaJiJiaMH ryaHHHa SoppejiHH Moryr pacnonaraTbcn, KaK noa coeaHHHTejibHO- 
TKaHHOH oSojioqKOH opraHOB, TaK h Ha noBepxHOCTH anHTejiHaJibHbix KjieTOK MaJib¬ 
nHrHeBbix cocyjjOB (10) h bmcthjikh peKTaJibHoro ny3bipn. V roJio,ijHbix jutchhok h 
hhmcJ) SoppejiHH HaxoflHUH Ha anHKaJibHOH noBepxHOCTH KHineqHbix KjieTOK, a y nHTaio- 
iuhxch ocoSeH - b 6a3aJibHOH MeMSpaHe khihkh, b CTeHKe peKTaJibHoro ny3bipn, 
b cjnoHHbix xcejie 3 ax h MaJibnHrHeBbix cocy^ax. 

Mojkho npe^nonoxcHTb, qTO B036yflHTejib npoHHK b sth BHyTpeHHHe opraHbi eme 
Ha HHM^aJIbHOH HJ 1 H flaXCe JIHqHHOqHOH CTaflHHX H COXpaHHJICH npH JIHHbKaX. B flaJIb- 
HenmeM npH nuTaHHH caMOK npouecc MHrpauHH SoppeJiHH H3 KHineqHHKa bo3o6hob- 
jineTCH. B pe 3 yjibTaTe cnycra 3-4 cyT nocne Havana KpoBOCocaHHH KOJinqecTBO 6 op- 
pejiHH b cmoHHbix Hcejie3ax, HHqHHKe h MaJibnHrHeBbix cocyaax 3HaqHTejibH0 yBeJiH- 
qHBaeTcn. 

CnejiyeT OTMeTHTb, qTO HCCJienoBaHHH b tcmhom none roJionHbix h nHTawmHxcn 
Kjiemen He bmhbhjih B036ynHTejiH b reMOJiHM^e. IIo-BHnHMOMy, pacnpocTpaHeHHe 
SoppejiHH b opraHH3Me Kjiema nponcxo^HT no coenHHHTejibHOTKaHHbiM o6pa30BaHHHM, 
ceTeo6pa3HO onjieTaiomHM BHyTpeHHHe opraHbi hjih Ha noBepxHOCTH tcmouhtob. 3TOMy 
cnocoScTByeT KjieToqHan anre 3 HH SoppeJiHH - HanSoJiee THmniHoe hx coctohhhc 
b opraHH3Me Kjiema, CBH3aHHoe c noKoeM Ha noBepxHOCTH TKaHeBbix cnoeB hjih 
c nepejjBHJKeHHeM b sthx cjiohx. 3to nojioxceHHe neMOHCTpnpyiOT npHBeneHHbie Bbiiue 
4)OTorpa$HH, coo 6 meHHH 06 anre3HH SoppejiHH Ha KyjibType KHinenHbix KjieTOK (Kurtti 
e. a., 1993) h Hame paHHee cooSmeHHe o npncTeHonHOM nojio)KeHHH MHKpoopraHH3MOB 
b nepH^epnqecKOM kpobchochom pycJie mcjikhx no3BOHoqHbix (rpHropbeBa, 1996). 
IIpH MHrpaiJHH B JKHflKHX CpeflaX, B KHIIieqHOM COflepXCHMOM KJiema (11) H B KpOBH 
no3BOHoqHbix, GoppejiHH npnoSpeTaiOT cmipoxeToo6pa3Hyio $opMy, ho TaKHe opra- 
hh3mm (IV THn) b Kjiemax oSHapyxcHBaiOTCH KpaiiHe penKo. 

Hapnny c MHrpauneH no MeiKKjieToqHbiM np octp aHCTBa m GoppeJiHH cnocoSHbi 
npoxo^HTb h CKB03b pa3Hbie THnbi KjieTOK Kjiemeii. KaK oGHapyxceHO Ha KjieToqHbix 
KyjibTypax (Kurtti e. a., 1994), B 036 yflHTejib HaxonHTcn BHyTpn uHTonjia 3 Mbi b OKpy- 
XCeHHblX oSOJIOqKOH BaKyOJIHX, KOTOpbie He CJIHBaiOTCH C JIH30C0MaMH. IIpH KOHTaKTe 
nojioGHbix BaKyojien c uHTonjia3MaTHqecKOH MeMSpaHOH oGojioqKa BaKyoJiH cJiHBa- 
eTcn c MeMSpaHOH, h SoppejiHH ocBoSoxcjtaiOTCH Hapyxcy. 

OBCyTKJXEHHE PE3yJIbTATOB 

AHajiH3 pacnpejteJieHHH SoppejiHH b opraHH3Me I. persulcatus bmhbhji qeTKyio 
CBH3b HaKOnjieHHH H J10KaJIH3aiJHH B036yflHTeJIH C 4)H3HOJIOrHqeCKHM COCTOHHHeM 
Kjiema-nepeHocqHKa. IlHTaHHe Kjiemen CTHMyjinpyeT MHrpauHK) SoppeJiHH c noBepx- 
hocth KHiueqHbix KjieTOK k 6a3aJibHOH MeMSpaHe KHineqHHKa, hx HaKonjieHHe h jtaJib- 
HeHiuyio MHrpaijHK) b .npyrne BHyTpeHHHe opraHbi. Bo36yEHTejib jioKaJiH3yeTcn h MHr- 
pnpyeT no MHoroqncjieHHbiM MexcKjieToqHbiM npocTpaHCTBaM b CTeHKe cpe^Hen khiii- 
kh, cjhohhmx Hcejie3ax h spyrnx BHyTpeHHHx opraHax Kjiema. HaMH oSHapyxceHa 
ji0KajiH3aitHH SoppejiHH BHyTpn KHineqHbix kjictok TaexcHoro Kjiema (12), ho stot 
B onpoc TpeSyeT aonojiHHTejibHoro H3yqeHHH. MexcKjieToqHbiH nyTb MHrpaitHH B036y- 
flHTejin 6biJi paHee onncaH b Kjiemax /. ricinus (Zung e. a., 1989). CnocoSHOCTb B036yjiH- 
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TejiH coxpaHHTtcH b cjiioHHbix acejie3ax h apyrnx opraHax Ha CTa^HH jiHHbKH o6bHC- 
HHeT cymecTBOBaHHe reHepaJiH30BaHH0H HHtfreKijHH y roJioflHbix oco6efi h ee ycnjieHHe 
c nocjie^yiomHM nmaHneM. CooTBeTCTBeHHo KJiemn 3Toro BH,qa noTeHunaJibHO 
cnoco6Hbi k nepejjaqe 6oppejiHH no3BOHoqHbiM cpa3y nocjie npHKpenjieHHH hjih 
b HaqaJie KpoBOCocaHHH. YKa3aHHaH oco6eHHOCTb xapaKTepHa ejih /. persulcatus, Toraa 
KaK y I. ricinus (Zung e. a., 1989) h oco6eHHo /. scapularis (Gern e. a., 1990; Piesman, 
1995) reHepaJiH3aijH5i HH^eKijHH h coxpaHeHne B036y^HTejiH b cjiwHHbix acejie3ax 
roJio^Hbix oco6eH BdpeqaioTCH 3HaqHTejibHO pence. 3KcnepHMeHTaiibHO noKa3aHO, qio 
y HH^JHUHpoBaHHbix hhm(J) J. scapularis cJiioHHbie ncejie3bi co^epncaJiH HH^HijHpyiomHe 
daOTH B. burgdorferi He paHee, qeM qepe3 60 q c HaqaJia nHTaHHH (Piesman, 1995). 
IIo-BH^HMOMy, npHcyTCTBHe 6oppejiHH b cmoHHbix ncejie3ax roJio,ijHbix L persulcatus 
onpe^ejineT 6ojiee BbicoKyio a^eKTHBHOCTb 3Toro BHjja b nepejjaqe B036y^HTejiH 
JlaHM-6oppejiH03a no cpaBHemno c /. ricinus h I. scapularis. 

Pa6oTa BbinojiHeHa npH nojmepacKe rpaHTOB POOH, Pocchh h FIRCA, CIlIA. 
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LOCATION OF BORRELIAE IN DIFFERENT STAGES 
OF THE TICK IXODES PERSULCATUS 

Yu. S. Balashov, L. A. Grigoryeva, J. H. Oliver 

Key words: Borrelia burgdorferi s. lato, morphological types, Ixodes persulcatus, location 
in ticks. 


SUMMARY 

Borrelia burgdorferi s. lato have been recovered by means of an observations in a dark 
screen, phase and anoptrail contrasts in 87.47 % imago and 100 % nymphs and larvae of 
the Ixodes persulcatus ticks collected in the Leningrad, Novgorod and Pskov regions. Four 
morphological types of borreliae have been recognized, which were present in all stages 
of ticks examined. The location of the agent in ticks was examined in the material 
coloured after Levaditi. In the hungry stages the most abundance of the agent was accumu¬ 
lated at the apical surface of midgut epithelium. In the majority of hungry L persulcatus 
the generalized infection was recorded. The feeding stimulates the migration of the agent 
through the intracell space to the basal membrane and cells of organs and finally leads 
to complification of the agent in the organism of vector. 
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BxAeuKa k ct. Ea/iauioeK). C. u dp. 



Borrelia burgdorferi s. lato H3 cpeflHefi khiiikh Ixodes persulcatus. 

1 — 6oppejinn Ha npn?KH3HeHH0M naBjieHHOM npenapaTe b tcmhom none (X600); 2 — nonepe^Hbifi 
cpea OTpocTKa cpenHen khiiikh rojionHOH caMKH (X 1500), Ha stoh h cjienyiomHX MHKpocfroTorpacfcHHX 
c npenapaTOB, cepe6peHHbix no JleBanHTH, 6oppejiHH yKa3aHbi CTpejiKaMHj 3 — kocoh cpea ^epea 
ueHTpajibHbiH yxiacTOK h Medo OTBeTBjieHH* HHBSpTHKyjiOB cpeflHen khiiikh rojionHOH caMKH 

(x 480). 




npodo/uteeHue nodnucu 

4,5 — cpe3 CTeHKH cpenHeft khuikh caMKH KJiema uepe3 2.5 cyT nocjie Ha^ajia KpoBococaHHH (x 1500); 

6 — nonepe^Hbift cpe3 ^epe3 CTeHKy cpenHeft khihkh HanuTaBiueftCH caMKH KJiema (X1500); 6 m — 
6a3ajibHan MeM6paHa; mti - MeaeKJieTOMHbie npocTpaHCTBa; o — oouht; nic - nojiocTb khihkh; tim — 
nojiocTb Mancn; nc — nojiocTb MaJibnHrneBoro cocyna; c — cnepMHn; co — coenHHHTejibHOTKaHHa* 

o6ojio^Ka HH^HHKa; 3K — 3nnTejmajibHbie kjistkh. 

Borretia burgdorferi s. lato from midgut of Ixodes persulcatus. 

Borrelia burgdorferi s. lato H3 BHyTpeHHHx opraHOB Ixodes persulcatus . 

7 — cpe3 Mepe3 aJibBeojibi cJiioHHoft »eejie3bi caMKH *iepe3 2.5 cyT nocjie Ha^iajia nHTaHHH (x 1500); 

8 — cpe3 Mepe3 y^acTOK HH^HHKa caMKH KJiema ^epea 2.5 cyT nocjie Ha^ajia KpoBOcocaHH* (X1500). 




npodo/wceHue nodnucu 


9 — nonepe^HBitt cpe3 uepBHKajiBHOro OTjjeJia MaTKH roJio^HOtt caMKH (X 1500); 10 — cpe3 *iepe3 
CTeHKy MajifannrneBa cocyaa caMKH *iepe3 2.5 cyT nocjie Havana KpoBOcocaHHH (X 1500); 11 — 6op- 
peJiHH cnnpoxeTOo6pa3HOtt cJjopmbi b fiojiocth cpe^Hett khuikh caMKH ^epe3 5 cyT nocne Havana 
KpoBOcocaHHH (X1500); 12 — cpe3 *iepe3 CTeHKy cpe^Hett khuikh caMKH ^epe3 2.5 cyT nocne Havana 
nHTaHHH c BHyTpHKjieTo^HOtt jiOKajiH3auneft SoppeJiHH (X 1500). 

Borrelia burgdorferi s. lato from internal organs of Ixodes persulcatus. 


